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How many strongly connected graphs in the under graph?
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Ht s 3
FEBT: AT 10 P SR04 AR OK T OB AT 70 P S04 03 Sl 3R A e 23 DR e A s AL R T B, e RIS s AL AR R T B RIURAT A s AL K TP . Maximal strongl
subgraphs of a directed graph are called strongly connected components of this directed graph.They are the subgraph consist of the left-most vertex, the subgraph consist of 4 vertices in the m
subgraph consist of the right-most vertex respectively.

2
INREE R EG=(V,E) L&, JFAIV[=n>0, M4 EGHZ &L %iL?
If undirected graph G = (V,E) is simple graph, and [V| = n > 0, then how many edges can graph G contains at most? (There is only one

correct answer)

GEZ2 43

CFHE: n*(n-1)/2 5 (n-1)*n/2

3
AR, AT ST IR .

In a undirected graph, the sum of degrees of all vertices is equal to the amount of all edges times ().

(B2 43

A 2(ETHER)

T TR, RERIL AR IR Sl B WA TR A SR A B — R, MO P
Because the graph is undirected, each edge would appear onec in the two vertices which the edge connects.So the answer is 2.

B. 3(/),‘ii ZNE) /1\)

4 TEHXTEIEERINE
The right statements of graphs in the following are:
(23 41
A SWFEEE, FrEEaIERINER—E2BEL. As for undirected graphs, the sum of degrees of all vertices is definitely (IE#i% %)
even number.
il dT: 25 AR LA 2R, e IR O
The sum of degrees of vertices is equal to the amount of edge times 2, so it must be even number i"x-

B. KA I B /BRI B G 4 S AT AR S 3R 4 E 4) B . Reversion all the edges of a strongly connected component of a directed (116125 % 2R
graph, then the subgraph is still a strongly connected component.

BT TRORSHRE IR S B R R AURRNS Bk, ARSI, GSRRRNE Bk o T IR R SR I B A 1 R SRS e A 1 R DKL B AR A, LR ANRE BLIAIAE I AN B, IXFE =
&R
In the original strongly connected component, every pair of vertices in the subgraph is connected by a path.After reversion, this property doesn't change. And the connectivity of tl out

C. WFA MK, BEANG S L B HES T N . As for directed graph, each vertices’ out-degree is equal to its in-degree. (5124 %)

fERT: A S S B ANAE TN, AR AEANAS s R BOA BRI BEA A 10 PR
The sum of in-degrees of all nodes is equal to the sum of out-degrees of all nodes. But for each node, it doesn't work.
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D. MF—NMEBE, —EFE—MEILRING RS RESXNMEZMREEE., Fora connected graph, there must be a way (
of directing all the edges of the original graph to make the graph strongly connected graph.
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FENT: ERTIANG SR SRR, RERSTE AR MR, (HRANE B A B E AR A RE AL H sy P
Add an edge of two vertex, then we can get a connected graph. But we can't make it strongly connected graph however we direct the edges.

E. }WFERE, FIBE=NNEIER—ENZTEL. For directed graph, the sum of in-degrees of all nodes must be odd (HHRER)
number.

fEdT: A A SRR I B T A N RN,
In the case of the graph consist of only one vertex, the sum of in-degrees of all nodes is 0.

5 HrEGU FEFR, 5 RTINS R, AR V1VaUsVe | A
1234 CPIAREA M) o AEFINEY R e He e, i A A RS TT
Directed graph G looks like following graph, please list all the topological order sequences. All the vertices are marked by numbers directly.
Like topological order sequence V1V2V3V4, we write it as 1234(with no blank space).Different topological order sequences are sorted

according to alphabet order, and separated by a blank space.

(EZ2 43

SCFRET: 1234 1324 2134
RAT: SR ARHT MRS AN 1908 3, TS 2R TR BAT, TR TH A 2RI 45 3AAZ57E T s 4T, #ESITT LA 91234, 1324, 2134 According to the definition of topologic order, vertex 1 mt

vertex 3, vertex 1,2,3 must appear before vertex 4. So the sequences can be 1234, 1324, 2134

6 A FBGHIHINFEFIH, AT Vi s Vo 28, W RFISIHATTRHBIRE ¢ D .
In the topological order sequences of the directed graph G, if vertex Vi appears before Vj, then the
impossible situation of the following is ()
(ERI%2 43

A. GhE—5 MV I ViHIRER There is a path from Vj to Vi in the G.(IE### %)

FNT: WERGHE S MVIEIVIK B A%, T T ARV AU7E TR Vi B
If there is a path from Vj to Vi, Vj must appear before Vi

B. Ghil(V;, V) G contains edge (Vi,Vj).(H 5% %)

b WERGHE WVIBIV)IL, TRVt @78 A V)Z HT
If G contains a edge from Vi to Vj, vertex Vi must appear before Vj.

C. Gt M ViEIViifi#k 42 G contains a path from Vi to Vj.(H152%5 %)

fERT: WRGHTT — 2 VISV AR, TV & 76 WUV i
If G contains a path from Vi to Vj, Vi must appear before Vij.

D. GigEIR(Vi, V) G doesn't contain edge(Vi,Vj) (4 5% %)

fERT: ARG MVIBIV)INL, (HRGHE K MVIBIVIIETE, T RVity @ 7E T V2 it
If G doesn't contain edge(Vi,Vj), but G contains a path from Vi to Vj, then vertex Vi must appear before Vj.

7 £HEG=(V, E), Ht: V={a, b, c,d, e, f}, E={(a, b), (a, e), (a, c), (b, e), (c, f), (f, d), (e, d)}, XZEIT
RIERSEE T (BRI 4 5 /MU 5D 3B ILSF 414 ?
R BRPEATK
Undirected G = (V,E), concretely: V = {a,b,c,d,e.f}, E ={(a,b),(a,e),(a,c),(b,e),(c,f),(f,d),(e,d)},perform depth-
first traversal(visit the vertex of small number firstly), what vertices sequence do we get? Notice: no blank
space in answer.
(B2 43)
LA abedfc
R WEIREMREME, deviia, TV alf BT Ab, U7 RbKET Re, VikelfBRTAd, VRdFARETET GERGZERED |, VFHfARTTRC, AN HH iR

According to depth-first algorithm, we visit vertex a firstly, then visit its adjacent vertex b, next we visit b's adjacent vertex e, visit e's adjacent vertex d, visit d's adjacent vertex f (notice: its undire
f's adjacent vertex c. And there is no vertex not visited, over.
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8 UFN LAMNEREHAERE, BEMTERE SR ARRRRRRERER?
What requirement do the weight of edges should satisfied to make width-first search algorithm can
solve single source shortest path problem?
(32 43
A. ¥9HRZEqual (L& %)

BT RERER I R RN — 2 R Y R EE T, T 4B, B D BB AT, BT AT DL B S RS E I R BE AR . Width-first search algorithm's search-state-
tree expands layer by layer. When the weight of edges is equal to each other, lesser step corresponds to shorter distance, so we can use width-first search algorithm to solve problem.

B. #JEAHEZE Each edge is not equal to each other. (#1535 %)
bt SRS RFENALRRER R — B — R R 0, 2RSS, PG BRI, BT AT DAL I 96 FE fR S48 R Svs it v
Width-first search algorithm's search-state-tree expands vertices layer by layer. When the weight of edges is equal to each other, lesser step corresponds to shorter distance, so we can use wic
first search algorithm to solve problem.
C. A~—3EZ No limitation. (5127 %)
fEdT: TR R FORAS I — E— R R G R, i BRI, D AR B R A, BT DART LA SR R R AL A# . Width-first search algorithm's search-state-

tree expands vertices layer by layer. When the weight of edges is equal to each other, lesser step corresponds to shorter distance, so we can use width-first search algorithm to solve problem.

D. A—%EfHZ No limitation.(i5 124 %)

9 RAISKT B ST M UGE LA A -
The right statements of the following are:
(Zi£3 43

%

A ZEPAFEANEERERFERMUAR, DijkstraBiEZ A —EfekHEREIFTE RAYSRIZE. When the graph doesn't (THER)
contain circuit of negative weight, but contains the edge of negative weight. Dijkstra algorithm can't guarantee the
correctness of the algorithm.

fEbT: RV R SORL, 2 R UL OB R S0 e 45 R ALK R 10 24 I S R R (LA ST, I AR %
Even if there is only the edge of negative weight, it would result in that the shortest path of the node which be selected previously to update the shortest path of the other vertices changes, then

B. HEPAFHERNGLAT, DijkstraBixaek HEXITRAIERERKR. When the graph doesn't contain edge of negative (IEHZ %)
weight, Dijkstra algorithm can calculate the shortest path of each pair of vertices.
ffEHT: 0 LAFRAT £ K DijkstrafiiZselix %2Rk, We can perform Dijkstra algorithm repeatedly to satisfy this requirement.

NEpy

C. BEPEFERNEER, DijkstraBiiti—EaekHiRRZIFTERIIRIEEE. When the graph contains the circuit of negative (%% %)
weight, Dijkstra algorithm can certainly calculate the shortest path form the single source to all the vertices.

fi##T:  Dijkstrafiyki oAb FLIE th A£ TEAT A SOBLR IR 0L o
Dijkstra algorithm can't handle the situation that graph contains any edge of negative weight.

D. (HRER)
Dijkstrafi ik A §8 FH 4550 15 1] e 4 #% 115 . Dijkstra algorithm can't be applied to calculate the shortest path of each pair of vertices.

fRbT: AT LLBRAT £ Ik Dijkstra i e Flix —EoR .
We can perform Dijkstra algorithm repeatedly to satisfy this requirement.

10 I Kruskal Hk R R IR BN RN, AU H AR PRI SR S R BN g s CIn SR RIS A7 E 2 251005 R 2R, 14
SRR o Tiia®TiAib (a < b)Z [B¥iAgh S Aab, Bl BUE 119184 5802, (RIS S 2 8 — N k23 B
Please use Kruskal algorithm to the following graph and find the minimum spanning tree, and write the number of the valid vertex with
minimum merging cost in turn(if there are many vertices satisfy requirement, choose the vertex with minimum number ). The number of the

edge connecting vertex a and vertex b is ab. Like the edge with weight 1 in the graph, its number is 02(different numbers separated by a

blank space).
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U722 53

LK 02 3514 25 12

fERT:  Kruskal Bk AR Se P BUE/MKIZ, SedEBUE 1103002, FHESAUE A211435, FHEFBUEA3INIA14, FREPBUENAINIA25, FHEFBUE ARSI, A IEFA24 REEEM M A R
%402 35 14 25 12 Edges with small weight are given high priority to be chose in the Kruskal algorithm. We firstly choose the edge 02 with weight 1, then choose edge 35 with weight 2, then ¢
with weight 3, then choose the edge 25 with weight 4, then choose the edge with weight 5, and only the edge 12 can connect two different connected components. So the answer is 02 34 14 2!

11 A FAIPrmE LS SO KR T BRI NE M, KT HERIR BN B RN R Pl i 5 Cln SR IFNIHAFAE 2 55 0 2K, B4
TN o TimaR|Tisib (a < b)Z[MRILY S Nab, BILE PR 1HIL 45 5802, (A% S 226D
Please use prim algorithm starting from vertex 0 to find the minimum spanning tree of the following graph, write the number of the edge
added into the minimum spanning tree in turn((if there are many vertices satisfy requirement, choose the vertex with minimum number).

The number of the edge connecting vertex a and vertex b is ab. Like the edge with weight 1 in the graph, its number is 02(different

numbers separated by a blank space).

GH7E2 43

k. 0225351214

JEDT: BN T DRI AUy {03, O, JaBlide At 15 S BIOBUIL /N 91101202, BT 2IMAU, Uy {0, 2}, FHEFFIUAILL N hamil2s, U {0, 2,

BN 2103435, UZENy (0, 2, 5, 3}, FHEFRFIUBUMLE/NN5ML12, UEN (0, 2, 5, 3, 1}, FbPERURMLR/NA3MIL14, UZN {0, 2, 5, 3, 1, 4}, &, %% N0225
original set of the selected vertices of the minimum spanning tree is {0}. We firstly select the edge with the minimum weight of edges which connect vertex 0 and other vertices. So we select ed
1 and add vertex 2 into U, then U becomes {0, 2}. Next, in the set of edges which connect U and others, we select the edge 25 with the minimum weight 4, then U becomes {0, 2, 5}. Next, in the

which connect U and others, we select the edge 35 with the minimum weight 2, then U becomes {0, 2, 5, 3}.Similarly, then we select the edge 12 with the minimum weight 12, U becomes {0, 2,
select the edge 14 with the minimum weight 3, then U becomes {0, 2, 5, 3, 1, 4}, over. The answer is 02 25 35 12 14

12 SRy T ], 50 005 AT R A, 3R AR e 1 330 3 SR A 8 (K T 1 27 R P e 4 2308 7 SRk A B R T e 31

S

RIS M

QAR , SRR, Sl AR
R RIS T B R e IR TR

The following graph is an undirected graph. please write the vertices sequences obtained by the depth-first search traversal algorithm and width-
first search traversal algorithm respectively. Notice:
1. The vertex with smaller number should have higher priority to be visited.

2. There is no blank space among the vertices sequences. write the sequence produced by the depth-first search traversal algorithm at first, then
write the another one.

3. There two sequences should be separated by a blank space

(72 41
LA 123456 123564

b AURIRBEILSEE L, U, KUGE2. 3. 4. 5. 6, TERGZLHEL. JUEER—E—E Vi, H1123564, %% 4123456 123564 According to the definition of the dep

firs
then 2, 3, 4, 5, 6 in turn, you should noticed that it's undirected graph. Width-first traversal algorithm visit the vertices layer by layer, the sequence is 123564. So the answer is 12
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